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3.3*6 A Projection of Further Releases from Biotic Pools

If the analyses above are correct, the most important biotic transition
that affects the global carbon cycle is the destruction of forests.
The rate of destruction and the rate of release of carbon to the atmo-
sphere can be anticipated. If the rate is proportional to the increase
in population as assumed in the intermediate analysis reported above
from Houghton et al. (1983)f and it is assumed further that population
continues to grow through the year 2000 and that the rate of growth
declines thenceforth to zero in the year 2100, the release from biotic
sources might be expected to follow the solid line of Figure 3.13.
Releases would range between the current estimate of approximately 2 Gt
of C annually to a maximum of between 6 and 7 Gt of C in 2000. If the
growth in population were to continue beyond 2000, the forests them-
selves would limit the release by the year 2030 to a maximum of about
10 Gt of C annually. Forests would then cease to exist as closed
stands? the impoverished stands would decline progressively in carbon
content and productivity. Rapid oxidation of 230 Gt of C, roughly the
current total carbon content of tropical forests according to Olson
(1982) f would lead to an appreciable increase of atmospheric CC>2 (see
Machta, Section 3.6) .

3.3.7 Summary and Conclusions

The biota and soils of the Earth contain more than three times as much
carbon as the atmosphere. The most powerful evidence for the importance
of the biota in affecting the C02 content of the atmosphere is the
annual oscillation in the C02 concentration observed at Mauna Loa and
in virtually every other annual record of atmospheric C02. The extent
of the biotic influence and the factors that govern it remain uncertain.
The influence, however, is due primarily to global changes in forest
biomass.

Forests have two types of effects on atmospheric CC^, a shorter-
term effect that is apparent in the oscillation in the concentration of
C(>2 and a longer-term effect due to changes in the total amount of
carbon stored in them. The largest change in the mass of carbon in
forests appears to be a net global reduction due to deforestation to
support the expansion of agriculture. The biotic release from all
changes in area, expressed as a net for the world as a whole, is
probably in the range of 1.8-4.7 Gt of C annually. This conclusion is
derived from tabulations of data on rates of deforestation and forest
harvest evaluated with a model. The model provides for the recovery of
forests following harvest or abandonment of agriculture. Most studies,
when expressed globally with adjustments to include soils and sue-
cessional recovery, produce results that fall within the range stated.

The question remains as to whether the metabolism of forests is
being affected to change the storage of carbon in otherwise untouched
stands. Such a change would require an increase in the spread between
gross photosynthesis and total respiration. The factors that are most
likely to affect this spread are light, moisture, nutrients, and tern-